Abstract
increased predation risk on mate-searching behaviour and survival of male and female 23 tree crickets, and their effects on mating success, using field-enclosure experiments 24 with tree crickets Oecanthus henryi and their primary predator, green lynx spiders, 25
Peucetia viridans. Crickets were allocated into three treatments with differential 26 levels of predation risk. Increased predation risk strongly reduced survival, and 27 thereby mating success, for both sexes. With increasing predation risk, males reduced 28 calling and increased movement towards neighbouring callers, which had negative 29 effects on mating success. Using simulations, we found male movement was 30 significantly directed towards other calling males implying a switch to satellite 31 strategies. Female movement behaviour, however, remained unaltered. Males and 32 females thus differed in their response to comparable levels of predation risk, showing 33
Introduction

40
Predation plays an important role in shaping prey behaviour, with consequences for 41 foraging, reproduction and other fitness-influencing activities. Individuals commonly 42 acquire mates with reproductive strategies that vary across and within species (Gross 43 1996; Brockmann 2001; Oliveira et al. 2008) . Prey that signal to attract mates risk 44 being conspicuous to predators and parasitoids (Zuk and Kolluru 1998) . Predation and 45 parasitism have been hypothesised to be a potential cause for evolution of alternative 46 reproductive tactics (ARTs), which are variable, often discontinuous, behaviours that 47 switch to less risky ARTs and their survival to decrease with increasing predation 113 risk, with both changes consequently influencing fitness. 114
115
Methods 116
117
We carried out this study on a tree cricket species, Oecanthus henryi and its primary 118 predator, the green lynx spider, Peucitia viridans (Torsekar et al. 2019) . Oecanthus 119 henryi is observed on the bushes of Hyptis suaveolens in the dry scrublands of 120 southern India. Males produce long-distance acoustic calls to which silent females 121 respond by localising them, in the context of pair formation (Walker 1957 ; 122 Bhattacharya 2016). We conducted field-enclosure experiments in a field of 123 homogeneously distributed H. suaveolens near Ullodu village (13°38'27.2"N 124 77°42'01.1"E) in the Chikkaballapur district of Karnataka state in southern India, 125 from February 2016 to May 2017. We set up these experiments inside enclosures of 126 dimensions 6 m x 6 m x 2.2 m, constructed using wooden stakes and fastened with a 127 stainless-steel mesh (mesh size: 0.1 cm x 0.2 cm). The enclosures were constructed 128 around naturally growing Hyptis suaveolens bushes. We tagged and numbered all 129 bushes inside the enclosures and ensured the densities and characteristics of bushes 130 were comparable. We maintained three predation risk treatments that differed in the 131 number of spiders released inside the enclosure. 'No predation' treatment (N = 2) 132 involved no spiders or other predators present inside the enclosure, whereas 'low 133 predation' (N = 3) and 'high predation' (N = 3) treatments included 15 spiders and 134 120 spiders, respectively. Fifteen male and fifteen female crickets were released in 135 each enclosure for all treatments. We marked crickets with unique tricolour codes 136 using non-toxic paint markers (Edding 780, Edding, St Albans, U.K.) to distinguish 137 individuals. A trial consisted of monitoring male and female crickets for seven 138 consecutive nights. 139
140
Spiders were sized to confirm that they were large enough to be predators of crickets 141 (details in (Torsekar et al. 2019) between the locations of these calling males and the focal male's new location were 210 noted, as well as the distance to the nearest calling neighbour. To understand if this isdirected movement, the focal male's new location was simulated (5000 times, to any 212 of the available bushes in the enclosure), distances between each simulated location 213 and all callers it could hear before it moved were noted, and all nearest neighbour 214 distances were recorded. The median of this distribution was defined as the simulated 215 nearest neighbor distance in the absence of orientation towards another calling male. 216
We ran these simulations with a manually written 'for loop' code in R software 217 version 3.3.3 (Team 2018 ) (for code details refer to supplementary information S2). 218
We interpreted whether movement is directed towards a caller, implying satellite 219 behaviour, by comparing the real and simulated nearest neighbour distances to a 220 caller, using permutation tests. with spiders (P < 0.001; Fig. 1a ). These results were corroborated when co-285 occurrence probabilities of male and female crickets with spiders in different 286 treatments were tested separately (P < 0.001). The two sexes did not face different co-287 occurrence probabilities within each treatment (P = 0.99; Fig. 1b) (Table S1, ( Fig. 2e and 2f ; Table S2 ). With increasing predation risk, there was no evidence for 303 change in within-night distance moved ( 2 = 0.174, P = 0.677; Fig. 2e ) or likelihood 304 of movement ( 2 = 0.426, P = 0.514; Fig. 2f ). Therefore, with increasing predation 305 risk, males reduced how much they called and increased likelihood of movement, but 306 movement by females was unaffected. Examining movement of both sexes together, 307 female crickets showed higher likelihood of movement than males when spiders did 308 not co-occur on the bush (Table S3) . 309
Nearest neighbour distances between new locations of moving males and calling 311 males they could hear before they moved were significantly lower for the empirical 312 data when compared with data simulating random movement of males (N = 62, P < 313 0.001; Fig. 3 ). Male cricket movement was therefore significantly directed towards 314 calling males that they could hear around them. 315
316
Survival 317 318 Survival of both male and female crickets significantly reduced with increasing 319 predation risk (Table S4 ). This strong decrease in survival ( 2 =22.865, P < 0.001; 320 what best predicted this variation in total number of matings, we tested individual 327 mating success as a response to propensity to mate search, and survival, separately for 328 male and female crickets. Mating success in male crickets (Table 1) 
